Effect of overexpressing the transcription factor E2F2 on cell cycle progression in rabbit corneal endothelial cells.
To test the hypothesis that overexpression of the transcription factor E2F2 promotes cell cycle progression in nonproliferating corneal endothelial cells. Ex vivo rabbit corneas were transfected with a lipid transfection reagent and either a control plasmid containing full-length cDNA for enhanced green fluorescent protein (pIRES2-EGFP) or a plasmid containing full-length cDNA for both E2F2 and EGFP (pIRES2-E2F2/EGFP). Transfection control experiments consisted of corneas incubated in buffer without transfection reagent or plasmid or incubated in reagent without plasmid. After transfection, corneas were incubated for various periods in 0.1% FBS (a concentration that maintains cell health, but does not promote proliferation). Immunocytochemical (ICC) localization tested for overexpression of E2F2 in transfected corneal endothelial cells and permitted calculation of transfection efficiency. Endothelial cell viability was tested in transfected ex vivo corneas and confluent cultures by using a cell-viability assay. Apoptosis was detected in confluent cultures by TUNEL assay. RT-PCR tested for mRNA expression of Ki67 (a marker of actively cycling cells) and cyclin B1 (a marker for the G2-phase of the cell cycle). Semiquantitative densitometric analysis compared the relative amounts of PCR reaction products. ICC demonstrated the colocalization of E2F2 and EGFP in corneal endothelium with a transfection efficiency of 10% to 12%, using the pIRES2-based plasmid and transfection reagent. The cell-viability assay revealed very few dead cells in ex vivo corneal endothelium that overexpressed E2F2. Cell viability and TUNEL assays of confluent cultures revealed that approximately 27% of cells died in all cultures incubated with transfection reagent, but death appeared not to be due to apoptosis. No additional cell death was noted by either assay in cells that overexpressed E2F2. RT-PCR of endothelial samples obtained 48 hours after transfection showed the presence of higher levels of reaction product for Ki67 (a 5.1-fold increase) and cyclin B1 (a 2.3-fold increase) in cells that overexpressed E2F2 than in control samples. Overexpression of the transcription factor E2F2 in nonproliferating rabbit corneal endothelial cells induces cell cycle progression without inducing significant apoptosis.